
PART OF A DISSERTATION ON LIFE.

Containing an examination of some of Le Gallois' experiments.
BY LA FAYETTEPERKINS,M. D.

A HE following are the experiments which were made to deter-
mine the effects of various wounds of the medulla spinalis, on the

CIRCULATION OF THE BLOOD.

1st. Section of the spinal marrow ucar the occiput.
2d. Decapitation.
3d. Destruction of all the medulla spinalis.
•uh. Destruction of the medulla cervicalis.
5lh. Destruction of dorsal portion of the medulla.
«th. Destruction of the lumbar portion of ditto.
His object* in the .hrec first cases, was, to compare the state of

the circulation after the section of the spinal marrow at the occiput,
and after decapitation, with the state of it after the destruction of
the spinal marrow. In the three latter cases, the destruction of
the some portion of the medulla, not producing the same effects on
life at the different ages, the object of them was to compare their
effects, in relation to the circulation every live days.
He has related to us one of the experiments for each of the six

cases which were performed on the first, tenth, and twentieth days.
Those of the first and tenth days I have repeated with great care
from two to four times. In which I was obliged to sacrifice between
30 and 40 animals. The following are the results.

EXPERIMENTS ON RABBITS ONE DAY OLD.
CASE 1st.

Section of the Medulla Spinalis near the Occiput.
Circulation continues.

Having cut the medulla spinalis with a needle between the
occiput and first vertebra. All the inspiratory motions were in-
stanlly annihilated, and replaced by gaping«, the animal was agi-
tated about a minute, after which, sensibility continued over the
whole body until extinguished at 18'. The gnpiugs continuing and
the carotids being black and round, but smaller than nt the com-

* he Gallois.
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mcnceineut of the experiment, I begun the inflation of the lungs ;
immediately the carotids grew larger and very red; a little after,
the gnpings became fuller aud accelerated ; sensibility was restored
at 21'. On interruption of the inflation the carotids became of a
dark colour and red on its renewal ; at 25' amputated a foot, the
htemorrhage was ofa vermilion colour ; at 30' tied both the carotids
with the external and internal jugular veins.

case 2d.
Decapitation.—Circulation continues.

At 32' the same rabbit was decapitated by cutting between the
occiput and first cervical vertebra, pulmonary inflation was resum-
ed at 33', sensibility still remaining in the trunk and extremities.
At 40' amputated a foot ; the haemorrhage was red or dark as the
inflation was either continued or suspended.

case 3d.
Destruction of the whole medulla spinalis.

Circulation suddenly stopped.
In the same rabbit at 50' the same state of sensibility and hte-

morrhage continuing, and the pulsation of the heart being distinct
through the parieties of the thorax, I destroyed the n hole medulla
spinalis. Instantly the whole body became flaccid and dead.
Throbbings of the heart could no longer be felt. Inflation was

resumed at 81' without effect.
A thigh cut off at 50' did not bleed, the other cut off at 00' yield-

ed a very little venous blood which being wiped off' with a sponge,
bled no more. The inflation was discontinued at 70', and the
thorax opened at 90'. The pulmonary veins were found partly
black, and partly red.
To prove that the sudden cessation of the functions of the heart,

was not owing in any degree to the loss of vitality during the two
first experiments, I took a fresh rabbit and without decapitating,
destroyed the whole medulla spinalis, by introducing the probe
between the occiput and first cervical vertebra passing it on to the
tail. Instantly the whole trunk became flaccid and dead. Gapings
were the only signs of life which could be observed in the head;
the throbbings of the heart were no longer distinct. At 4' the
carotids being flat and nearly empty, containing only a little black
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blond, eommenectl inflation. Both thighs were cut off, one at 6'
(he other at 9' did not bleed ; the inflation was continued till the
18', without success ;—colour of the pulmonary veins were found
the same us in the first rabbit.

SAME CASES ON RABBITS TEN DAYS OLD.

CASE 1st.

Section of the Medulla Spinalis at the occipid.
Circulation continues.

The medulla spinalis being cut between the occiput and first
vertebra, gaping« ceased at 3', and sensation at 5'. At 7' the
carotids being small and black, inflated the lungs, at. the -lib stroke
of the piston, the. carotids became of a bright red, much larger and
pulsuled strongly. Sensibility reappeared at 8' ; at tl' amputated
a foot ; there wns red or black htemorrhage as the inflation was or

was not continued. At 14' the same phenomena continuing liga-
tured the carotids and jugular veins.

case 2d.

Decapitation.—Circulation continues.
At 15' decapitated the same animal, between the occiput and

first cervical vertebra ; renewed the inflation at l(i'. At is' sen-
sibility appeared more lively than before decapitation, and the
animal was more strongly agitated. At 20' a foot was amputated ;
hcemorrhage red. At 2l' the inflation was interrupted, the haemor-
rhage became black. At 28' sensibility appearing extinguished
and the htemorrhugc stopped, but the throbbings of the heart
distinct, renewed the inflation. At 29$', the hemorrhage reappear-
ed in more considerable quantity and remained red during the in-
flation,

case 3d.
Dzslruction ofjhe whole Medulla Spinalis—Circulation ceases*

In the same rabbit at 33' sensibility being very apparent, the
htemorrhage red and the. throbbings of the heart distinctly felt
through the parieties of the thorax. I destroyed the medulla '

spinalis. At 31$-' the throbbings of the heart were not perceptible,
nor could they be made to appear so afterwards. Inflation was
resumed at 35£. Both thighs cut off ouc at 36£ the other 40 did

 The New England Journal of Medicine, Surgery and Collateral Branches of Science as published by 
The New England Journal of Medicine. Downloaded from nejm.org at NYU WASHINGTON SQUARE CAMPUS on June 27, 2016. 

 For personal use only. No other uses without permission. From the NEJM Archive. Copyright © 2010 Massachusetts Medical Society.



not bleed. The inflation was continued with care till 42' without
effect. At 00' the breast being opened the pulmonary veins were
found red.
Another rabbit'having been tajeen and the whole medulla spin-

alis destroyed, without decapitation, furnished the samo results.
case 4th.

On a rabbit one day old.
Medulla Cervicalis destroyed.—Circulation stopped.

Immediately after the medulla cervicalis was destroyed, gap:
ings commenced, the neck became flaccid and dead, accompanied
by an entire loss of sensibility in the anterior paws; sensibility
continued in the rest of the body. The throbbings ef the heart
Were scarcely distinguishable, inflation was begun at 4' the throb-
bings of the heart became more distinct. The carotids which were
nearly empty, and black, became filled with red blood. Soon after
the throbbings ceased to be distinct and the caritods were gradual-
ly emptied. At 0' they contained only a small stream of red blood,
which preserved its colour during the interruption of the inflation.
Amputated a thigh at O'the hteinorrhage was small and black. It
continued a few minutes without change of colour. Sensation and
gapiugs ceased at 11'. The other thigh being cut off at 14'did not
bleed. The inflation was discontinued at 10'. On opening the
thorax the pulmonary veins were found of a brown colour.

Same case on a llabbit 10 days old.
The medulla cervicalis destroyed, Inflation commenced at S)¡'

The carotids being nearly empty and flat, (lie throbbings of the
heart no longer distinct, gapings and sensibility remaining ; a very
little red blond returned slowly into the carotids, but far from
enough to make them plump. Sensibility and the gapings were
extinguished in 3,'. The motions of the heart did not become dis-
tinct. Both thighs amputated, one at 4' the other at 10' gave no
blood. Inflation was given up at 15'.

case 5th.
On a Rabbit one day old. Destruction of the Dorsal Portion of

the Medulla Spinalis.—Circulation continues.
Immediate destruction of the medulla dorsalis by introducing

(lie prube between the last dorsal aud first lumbar vertebra passing
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it upwards. The head, neck, and hind parts continued alive, the
middle part become flacid and dead. The inspiralory motions
subsisted in a weak manner, and performed only by the diaphragm.
The throbbings of the heart were weakened ; there were no gap-
ings. A foot cut off 5^' did not bleed. At 6' amputation of a leg,
Red heemorrhage at 10'. Breathing was accelerated. At 15' the ani-
mal continued to live and breathe, and the hnemorrhoges were red.
The same case performed on a Rabbit. 10 days old.—Circulation

stopped.
The medulla dorsalis destroyed. Respiration continued for a

short time ; afterwards disturbed and carried on only by the dia-
phragm ; a minute and a half after, a leg amputated, which pro-
duced red htemorrliage. At ¿' respiration was succeeded by slow
gapings, accompanied by deep contractions of the diaphragm. In-
flated the lungs nt i' ; carotids still beating, but containing only a
Small stream of red blood. The inflation had no effect, the caro-
tids continued to empty themselves ; sensibility and the contrac-
tions of the diaphragm ceased at 5'. The inflation was continued
till the 13' when it was given up. The thorax was opened ten
minutes after, the pulmonary veins were found red and the fora-
men ovale closed. -

case 4th;
Lumbar Portion of the. Medulla Spinalis destroyed in a Rabbit

one day old—Circulation continues.
The whole lumbar portion of the medulla was destroyed by in-

troducing the probe between the first lumbar and last dorsal verte-
bra passing it to the tail ; all the hind parts were instantly struck
with death, the rest of the body remained alive, respiration was a

little deranged at first, after which it was pretty well restored and
performed without gapings. At 8' one of the feet was amputated
which gave red blood ; at 15' respiration continued with sufficient
facility, and the throbbings of the heart were distinct. Mr. Le
Gallois says, that after this experiment "the animal curries its
head well, and supports itself upon its fore legs." This assertion
I am rather disposed to think is forced in to make his experiments
look well, as well as his very great precision in respect to the dura-
tion of the gapings ; for in all the rabbits, enfs, and dogs of one day
old, which I have seen or experimented on, there has not been ona
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who was able to support itself upon its fore legs, even before the
experiment, much less after so cruel a one, and the gapings were
scarcely ever so exact in their duration, excepting in one case ;
no one ever opened its mouth to me more than once after ils head
had been cut off5 but there is 110 doubt but the other signs may be
depended on.

The same case ofRabbit -todays old—Circulation continues.
The lumbar portion of the medulla spinalis destroyed. Respira-

tion was disordered for a Short time ; at 11' the respiration was

performed freely. At 12' a leg amputated gave red blood, at IS'
the animal remained in the same state, at which time the experi-
ment being accomplished, and not wishing to prolong its distress ;
I suddenly ran (he probe from the incision up to the occiput, which
completed the destruction of the medulla spinalis, and thus dis-
patched the animal.
Thus far have I repeated the experiments of Mr. Le Gallois.

To-accomplish which 1 have not spared either expence or labour.
The results of them are so near the experiments of Mr. Le

Gallois, as to leave no doubt in my mind of his correctness.
In all the animals which I lost in performing the experiments,

I was able to discover the cause of the deviation : sometimes it
was by wind getting into the cavities and compressing the lungs
and vessels, or imperfect destruction of the medulla ; also I found
that the measurements given by Mr. Le Gallois for the different
portions of the medulla were not adapted to the animals 1 had.
The consequence of which was, thai 1 lost live or six rabbits.
After finding out the cause of failure, I look my own measurement
and did well.
I cannot close this dissertation without confessing my obligation

to Mr. Charles G. Adams, my friend and fellow pupil, to whose
kind and indefatigable exertions in watching the phenomena and
noting down their occurrence in every experiment, 1 am very
much indebted for the ease and correctness with which I was
enabled to perform the experiments.
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